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PREFACE. 


The  author  has  had  in  mind  two  principal  objects  in 
compiling  the  present  work.  The  first  is  an  attempt  to 
give  a  condensed  account  of  the  development  of  chem- 
istry, both  pure  and  applied,  at  the  University  of  Mich- 
igan, from  the  time  this  subject  was  first  taught  at  the 
University  down  to  the  present.  The  second  object  is 
to  preserve  a  permanent  list  of  all  those  men  who 
have  constituted  the  instructing  staff  in  the  Chemical 
Laboratory,  together  with  the  years  of  their  service 
therein,  and  a  list  of  the  scientific  papers  and  other 
articles  which  they  have  published  during  the  years  of 
their  official  connection  with  the  Laboratory. 

The  author  wishes  here  to  acknowledge  fully  his 
obligation  to  Dr.  W.  J.  Hale  for  the  great  pains  he  has 
taken  in  collecting  the  titles  of  the  papers  and  supervis- 
ing the  publication;  to  Dr.  M.  Gomberg  for  valuable 
advice  concerning  the  classification  and  arrangement  of 
the  papers ;  to  Dr.  A.  B.  Stevens  for  much  of  the  material 
used  in  preparing  the  illustrations ;  and  to  other  members 
of  the  faculties  for  the  assistance  they  have  rendered  in 
making  the  bibliography  as  complete  as  possible. 

EDWARD  D.  CAMPIJI-JJ,. 

ANN  ARBOR,  APRIL,  1916. 
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AN  HISTORICAL  OUTLINE  OF  THE  DEVELOP- 
MENT OF  CHEMISTRY,  PHARMACY  AND 
CHEMICAL  ENGINEERING,  IN  THE 
UNIVERSITY  OF  MICHIGAN. 


Chemistry  was  the  first  of  the  experimental  sciences 
to  be  taught  by  the  laboratory  method,  and  the  develop- 
ment of  the  science  at  the  University  of  Michigan  has 
followed  along  lines  similar  to  those  which  have  been 
followed  by  many  of  the  European  as  well  as  American 
Universities,  although  the  lines  of  development  at  Mich- 
igan have  been  influenced  by  local  conditions  and  the 
individuality  of  the  men  constituting  the  teaching  staff. 

Although  Douglas  Houghton  was  appointed  Pro- 
fessor of  Chemistry,  Mineralogy,  and  Geology  at  the 
University  of  Michigan  in  1839,  chemistry  was  not  taught 
at  this  University  until  1844  when  Silas  H.  Douglas  was 
first  appointed  as  assistant  to  the  Professor  of  Chemistry. 
Instruction  in  chemistry  dates  from  the  year  of  Dr. 
Douglas'  first  appointment.  At  this  time  Liebig's  Lab- 
oratory at  Giessen,  known  as  the  first,  had  been  estab- 
lished for  sixteen  years,  and  in  1842  Professor  Sillirnan 
at  Yale  had  begun  to  give  laboratory  instruction  in 
chemistry.  About  this  time  also  the  private  laboratory 
of  Dr.  Robert  Hare  in  Philadelphia  was  a  resort  of 
special  instruction  in  chemistry.  When  chemistry  began 
to  be  taught  in  the  University  of  Michigan  the  career  of 
Berzelius  was  but  just  closing  in  Sweden.  A.  W.  Hof- 
mann  was  about  going  to  London,  by  the  efforts  of  the 
Prince  Consort,  to  open  a  laboratory  there.  So  little 
confidence  had  young  Hofmann  in  his  English  venture 
that  he  only  consented  to  go  if  the  position  of  privat 
docent  could  be  held  open  to  him  in  Germany  should  he 
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wish  to  return.  In  1851  Professor  Josiah  P.  Cooke  at 
Harvard  began  giving  laboratory  instruction,  but  Boyl- 
ston  Hall,  long  used  in  part  as  a  chemical  laboratory,  was 
not  completed  until  1857. 

When  Henry  P.  Tappan  came  to  this  University  to 
accept  the  Presidency  in  1852  he  brought  with  him  a 
thorough  appreciation  of  the  value  of  the  laboratory 
method  of  instruction  in  sciences.  Laboratory  courses 
in  chemistry  were  organized  in  the  University  not  long 
after  Dr.  Tappan's  inauguration,  and  Dr.  Douglas'  per- 
sistent efforts  to  secure  the  construction  of  a  chemical 
laboratory  gained  better  foothold  by  the  success  of  his 
little  class  which  was  carried  on  in  the  Medical  Building 
and  by  the  support  of  the  new  President.  December  18, 
1855.  the  report  of  President  Tappan  to  the  Board  of 
Regents  contained  these  words :  "In  respect  to  buildings 
the  true  principle  is  to  build  as  little  as  possible.  ...  It 
will  be  necessary,  however,  to  erect  a  chemical  laboratory 
for  the  analytical  course.  .  .  .  Such  a  building  will  cost 
from  two  to  three  thousand  dollars.''  A  Detroit  architect 
was  employed,  and  on  the  eighth  of  May,  1856,  the 
Regents  voted  that  "Whereas  a  convenient  building  for 
the  experiments  and  instruction  in  analytical  chemistry 
is  required,  therefore,  an  appropriation  of  $2,500  is 
hereby  made  for  the  erection  of  a  building  in  conformity 
to  the  plans  and  specification  of  A.  J.  Jordan,  architect," 
and  Professor  S.  IT.  Douglas  was  made  superintendent 
of  construction.  The  several  appropriations  made  for 
the  building  before  it  was  occupied  foot  up  to  $4,509.85. 
and  July  T,  1856,  the  finance  committee  estimated  that 
"the  building  and  apparatus  for  erection  and  finishing 
would  cost  $6,000."  In  October  the  President  in  his 
annual  report  set  forth  that  the  Laboratory  "will  un- 
questionably be  unsurpassed  by  anything  of  the  kind  in 
our  country." 
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Thus  was  completed  the  first  chemical  laboratory  of 
a  state  university.  In  a  one  story  building  containing 
three  rooms  and  equipped  with  twenty-six  laboratory 
tables  was  carried  on  all  the  laboratory  work  in  chem- 
istry of  the  entire  University.  Academic  as  well  as  pro- 
fessional students  received  all  of  their  laboratory  training 
in  chemistry  in  this  one  laboratory.  This  principle  of 
having  all  the  work  in  chemistry  of  whatever  nature  for 
the  entire  university  centralized  in  one  building  was  fol- 
lowed for  a  period  of  nearly  fifty  years,  or  until  1903, 
when  the  overcrowded  condition  of  the  Laboratory  neces- 
sitated the  removal  of  the  laboratory  work  in  physiologi- 
cal chemistry  to  the  newly  constructed  Medical  Building. 

The  growth  of  the  work  in  chemistry  due  to  an 
appreciation  of  the  opportunity  to  carry  on  laboratory 
work  as  well  as  to  the  natural  growth  of  the  University, 
is  shown  by  the  rapid  succession  of  additions  to  the 
Laboratory  which  this  development  necessitated.  En- 
largements to  the  building  were  made  in  the  years  1861, 
1866,  1868,  1874,  1880,  1888,  and  1901.  The  number  of 
laboratory  tables  increased  from  twenty-six,  in  the  origin- 
al building,  to  one  hundred  ninety  in  1875,  and  to  a  total 
in  1901,  after  the  last  addition  to  the  building,  of  362, 
exclusive  of  a  very  limited  number  required  for  special 
work  and  those  required  for  the  use  of  the  teaching  staff. 
It  was  after  the  last  addition  to  the  old  building  that  the 
continued  growth  of  the  work  in  other  lines  of  chemistry 
necessitated  the  removal  of  the  laboratory  work  in 
physiological  chemistry  in  1903. 

Although  the  large  amphitheatre  in  the  Dental  and 
that  in  the  Medical  Building  were  used  for  a  number  of 
years  for  lectures  in  chemistry  and  although  the  labora- 
tory work  in  physiological  chemistry  was  taken  out  of 
the  old  Chemical  Laboratory,  the  continued  growth  of 
the  work  in  other  lines  of  chemistry  soon  showed  that  the 
construction  of  an  entirely  new  building  was  an  impera- 
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tive  necessity.  In  the  fall  of  1907  architects  were  em- 
ployed to  draw  up  plans  and  specifications  for  a  building 
which  should  meet  the  needs  of  the  University  for  a 
number  of  years  to  come.  Plans  for  a  four  story  build- 
ing, 270  feet  in  length  by  150  feet  in  width,  and  having 
provision  for  about  950  laboratory  tables  in  addition  to 
a  liberal  provision  for  special  rooms  and  members  of  the 
teaching  staff,  were  approved  the  following  spring  by  the 
Board  of  Regents  and  submitted  to  contractors  for  bids 
on  the  cost  of  construction.  The  estimates  on  the  first 
set  of  plans  were  so  high  that  it  became  necessary  to 
reduce  the  size  of  the  building  and  a  new  set  of  plans 
providing  for  a  four  story  building  230  feet  in  length  by 
130  feet  in  width  were  approved,  and  contracts  for  its 
construction  were  authorized  on  September  24,  1908. 
These  contracts,  which  did  not  include  installation  of 
equipment  or  apparatus,  amounted  to  $245,918.65.  The 
total  expenditure  on  the  building  with  equipment  has  been 
to  date  about  $305,000.  The  present  Chemistry  and 
Pharmacy  Building,  which  retains  the  essential  features 
of  design  and  arrangement  of  the  original  plans,  is  pro- 
vided with  634  laboratory  tables,  in  addition  to  an  ample 
number  of  well  equipped  rooms  for  special  work  and  for 
the  use  of  members  of  the  teaching  staff. 

During  the  college  year  1908-1909,  the  last  year  in 
which  all  the  chemical  work  was  carried  on  in  the  old 
Laboratory,  there  were  enrolled  in  the  class  work  in 
chemistry,  pharmacy  and  chemical  engineering  2,599  stu- 
dents. Of  these  20.8  per  cent  were  registered  in  the 
College  of  Literature,  Science  and  the  Arts;  37.1  per  cent 
in  the  College  of  Engineering;  12.6  per  cent  in  the  Med- 
ical School;  16.6  per  cent  in  the  College  of  Pharmacy;  1.9 
per  cent  in  the  PTomceopathic  Medical  School;  10.0  per 
cent  in  the  College  of  Dental  Surgery;  and  i.o  per  cent 
in  the  Graduate  School.  During  this  same  year  there 
were  enrolled  in  the  laboratory  courses  1,271  students, 
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an  average  of  3.5  for  each  of  the  laboratory  tables  in  the 
building.  Of  the  students  taking  laboratory  work  33.1 
per  cent  were  registered  in  the  College  of  Literature, 
Science,  and  the  Arts,  30.6  per  cent  in  the  College  of 
Engineering,  6.5  per  cent  in  the  Medical  School,  18.0  per 
cent  in  the  College  of  Pharmacy,  1.3  per  cent  in  the 
Homoeopathic  Medical  School,  8.3  per  cent  in  the  College 
of  Dental  Surgery,  and  2.2  per  cent  in  the  Graduate 
School. 

Of  the  3,497  students  enrolled  in  class  work  in 
chemistry,  pharmacy,  and  chemical  engineering  during 
the  college  year  1915-1916,  28.3  per  cent  were  registered 
in  the  College  of  Literature,  Science,  and  the  Arts,  41.6 
per  cent  in  the  College  of  Engineering,  0.3  per  cent  in 
the  Medical  School,  14.7  per  cent  in  the  College  of 
Pharmacy,  0.2  per  cent  in  the  Homoeopathic  Medical 
School,  10.9  per  cent  in  the  College  of  Dental  Surgery, 
and  4.0  per  cent  in  the  Graduate  School.  During  this 
same  year  enrollment  in  laboratory  courses  showed  2,253 
or  an  average  of  3.6  for  each  of  the  634  laboratory  tables 
in  the  building.  Of  the  students  taking  laboratory  work 
35.2  per  cent  were  registered  in  the  College  of  Literature, 
Science,  and  the  Arts,  36.9  per  cent  in  the  College  of 
Engineering,  0.4  per  cent  in  the  Medical  School,  11.4  per 
cent  in  the  College  of  Pharmacy,  0.2  per  cent  in  the 
Homoeopathic  Medical  School,  n.o  per  cent  in  the  Col- 
lege of  Dental  Surgery,  and  4.9  per  cent  in  the  Graduate 
School. 

The  practical  absence  of  students  registered  in  the 
Medical  Schools  in  the  enrollments  of  1915-1916  is  due 
to  the  fact  that  between  the  time  of  these  enrollments  the 
entrance  requirements  for  the  Medical  Schools  were 
raised  so  as  to  include  at  least  two  years  of  college  work 
before  registration  in  them,  during  which  time  students 
are  required  to  complete  all  the  work  in  chemistry  form- 
erly taken  after  registration  in  the  Medical  Schools. 
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It  is  within  the  Chemical  Laboratory  that  the  College 
of  Pharmacy  was  developed.  Although  courses  in 
pharmacy  were  given  in  conjunction  with  courses  in 
analytical  chemistry  as  early  as  1860,  a  regular  curriculum 
was  not  drawn  up  until  1868.  The  degree  of  Pharma- 
ceutical Chemist  was  first  conferred  in  1869,  but  the 
College  was  not  organized  as  an  independent  department 
until  1876-1877.  In  addition  to  his  position  as  Professor 
of  Organic  Chemistry,  Dr.  Albert  B.  Prescott  was  ap- 
pointed Dean  of  the  College  of  Pharmacy  in  1876,  which 
position  he  filled  for  over  twenty-eight  years.  During 
Dr.  Prescott's  administration — and  in  no  small  part  due 
to  his  efforts — the  standards  of  pharmacy  were  very 
much  raised,  not  only  in  Michigan  but  throughout  the 
entire  country.  Dr.  Prescott's  keen  appreciation  and 
encouragement  of  research  in  other  branches  of  chemistry 
than  pharmacy  went  far  toward  the  establishment  of  a 
spirit  of  research  throughout  the  Laboratory.  The  de- 
sign of  the  department,  as  stated  at  the  time  of  its 
organization,  was  to  "qualify  its  graduates  to  become 
practical  pharmacists,  general  analysts,  and  commercial 
manufacturers,  and  to  give  the  training  of  systematic 
work  in  exact  science.''  The  first  requirement  for  ad- 
mission was  that  of  "a  good  knowledge  of  the  English 
language  as  determined  by  a  written  examination,"  but 
the  full  preparation  of  the  ordinary  high  school  was  soon 
made  requisite.  The  degree  was  obtained  by  successful 
students  at  the  expiration  of  two  years.  It  was  not  long 
until  graduate  work  and  a  Master's  degree  were  an- 
nounced, and  in  1896-1897  the  degree  of  Bachelor  of 
Science  in  Pharmacy  was  added.  The  course  for  this 
degree  was  one  of  four  years,  its  entrance  requirements 
and  first  year's  work  being  uniform  writh  those  for  the 
academic  degrees  in  science.  In  1913  the  curriculum 
leading  to  the  degree  of  Pharmaceutical  Chemist  was 
lengthened  so  as  to  require  three  years  for  its  completion. 
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the  degree  of  Graduate  in  Pharmacy  being  given  to  those 
who  had  satisfactorily  completed  the  former  two  year 
curriculum. 

Before  the  establishment  of  the  Michigan  Agricul- 
tural College  at  Lansing  some  lectures  on  agricultural 
chemistry  were  given  at  the  University;  but  as  those 
responsible  for  the  development  of  chemistry  here  felt 
that  the  field  of  agricultural  chemistry  properly  belongs 
to  the  State  Agricultural  College,  no  efforts  have  been 
made  to  develop  this  subject  at  the  University. 

Among  the  first  laboratory  courses  given  in  1854, 
when  the  laboratory  work  was  carried  on  in  the  Medical 
Building,  was  one  in  toxicological  analysis.  Work  of 
this  kind  continued  to  be  given,  the  material  analyzed 
being  such  as  would  be  of  value  to  students  of  the  Med- 
ical School.  This  work  in  physiological  chemistry  was 
largely  developed  in  the  Chemical  Laboratory  up  to  1903, 
the  instruction,  however,  being  given  mostly  by  members 
of  the  Medical  Faculty  so  that  this  branch  of  chemistry 
has  been  more  associated  .with  the  development  of  the 
Medical  School  than  with  that  of  the  Chemical  Labora- 
tory. In  1888  the  work  in  hygiene  was  transferred  to 
the  building  constructed  for  the  Laboratories  of  Hygiene 
and  Physics,  and  fifteen  years  later,  on  the  completion  of 
the  new  Medical  Building,  the  laboratory  work  in 
physiological  chemistry  was  taken  out  of  the  Chemical 
Laboratory. 

In  the  early  years  of  the  teaching  of  chemistry  in  the 
University  the  work  was  given  entirely  by  lectures  cover- 
ing the  principles  of  chemistry  and  its  applications,  and 
when  laboratory  work  was  introduced  this  consisted  very 
largely  of  analytical  methods  and  their  applications.  In 
1846,  Heinrich  Will,  at  that  time  an  assistant  to  Liebig, 
published  an  outline  of  chemical  analysis  in  which  he 
embodied  the  ideas  on  this  subject  as  taught  in  Liebig's 
Laboratory.  A  few  years  after  its  translation  into  Eng- 
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lish,  Will's  "Outline  of  Chemical  Analysis"  was  adopted 
in  this  Laboratory.  In  1864  Dr.  Douglas  compiled  a  set 
of  analytical  tables  which  went  through  three  editions, 
the  last  being  published  in  1868.  These  tables  were  then 
used  in  conjunction  with  Fresenius'  "Manual  of  Quali- 
tative Analysis"  for  several  years.  In  1874  the  first 
edition  of  Douglas'  and  Prescott's  "Qualitative  Chemical 
Analysis"  appeared,  and  thereafter  served  as  the  text 
book  for  teaching  this  subject.  This  text  was  revised  in 
1876  and  again  in  1880.  In  1892  the  work  was  rewritten 
and  enlarged,  appearing  under  the  joint  authorship  of 
Prescott  and  Johnson.  The  fifth  edition  of  this  book 
further  revised  and  enlarged  appeared  in  1901,  and  a 
sixth  revised  edition  was  published  in  1908.  This  edi- 
tion is  still  considered  one  of  the  best  empirical  manuals 
of  qualitative  analysis  in  the  English  language.  Almost 
from  the  beginning  of  laboratory  work  in  this  University 
the  value  of  a  thorough  course  in  qualitative  analysis  as 
a  disciplinary  training  in  the  power  of  close  observation 
ami  deduction  has  been  appreciated  by  those  in  charge 
of  the  work,  and  this  is  perhaps  the  reason  why  more 
time  has  been  devoted  to  this  subject  than  is  usually 
required.  The  disciplinary  value  of  qualitative  analy- 
sis was  appreciated  by  no  one  more  than  by  Professor 
Otis  C.  Johnson,  who  for  more  than  thirty  years  was  in 
charge  of  this  subject. 

In  1880  the  Laboratory  of  General  Chemistry  was 
established.  With  this  was  developed,  between  1895 
and  1900,  a  laboratory  of  physical  chemistry,  with  a 
force  of  instruction  and  an  equipment  demanded  by  the 
rapid  growth  of  this  branch  of  science.  Genefal  and 
physical  chemistry  were  provided  for  in  the  Chemical 
Building,  with  a  separate  organization,  a  provision  not 
unlike  that  of  the  "Second  Chemical  Laboratory"  of 
some  German  Universities.  In  1904,  however,  on  the 
resignation  of  the  director  of  the  laboratories  of  general 
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and  physical  chemistry  these  laboratories  were  united 
with  the  laboratories  of  organic,  analytical  and  applied 
chemistry  under  a  single  administrative  head;  the  Col- 
lege of  Pharmacy,  however,  retaining  an  independent 
organization. 

A  distinct  increase  of  activity  in  scientific  research, 
particularly  in  the  line  of  organic  chemistry,  was  notice- 
able in  the  early  nineties  and  the  research  spirit  stimu- 
lated at  this  time  has  continued  in  its  development  down 
to  the  present.  This  stimulation  of  the  spirit  of  research 
was  due  in  large  measure  to  the  work  of  Dr.  P.  C.  Freer, 
between  the  years  of  1889  and  1904,  in  which  year  he 
resigned  the  Directorship  of  the  Laboratory  of  General 
Chemistry. 

With  the  rapid  development  of  metallurgical  indus- 
tries, particularly  that  of  iron  and  steel  in  the  early 
seventies,  there  arose  a  demand  for  chemists  who  were 
trained  in  the  analyses  of  metallurgical  materials,  and 
the  University  responded  by  developing  courses  in  this 
work  and  carrying  on  research  along  this  line.  In  1885 
there  was  organized  in  the  College  of  Literature,  Sci- 
ence, and  the  Arts,  a  curriculum  leading  to  the  degree 
of  Bachelor  of  Science  in  Chemistry,  Which  degree  was 
conferred  for  the  first  time  in  1886.  In  1895  the  College 
of  Literature,  Science,  and  the  Arts  decided  to  abolish 
all  specified  requirements  for  graduation  and  special  de- 
grees. As  a  result  of  this  action  the  degree  of  Bachelor 
of  Science  in  Chemistry  was  conferred  for  the  last  time 
in  1899.  In  1898  a  curriculum  substantially  that  which 
had  been  required  for  the  degree  of  B.S.  in  Chemistry, 
but  with  the  addition  of  some  work  in  engineering,  was 
offered  in  the  College  of  Engineering,  the  degree  of  B.S. 
in  Chemical  Engineering  being  conferred  on  completion 
of  this  work.  This  curriculum  with  some  minor  modi- 
fications is  that  still  followed  by  students  in  the  College 
of  Engineering  who  wish  to  prepare  themselves  to  enter 
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industries  in  which  the  services  of  the  trained  chemist 
can  be  of  value. 

In  1914  a  curriculum  providing  for  a  thorough 
training  in  chemistry,  but  involving  the  substitution  of 
some  cultural  studies  and  electives  in  other  sciences  for 
much  of  the  engineering  work,  was  again  offered  in  the 
College  of  Literature,  Science,  and  the  Arts:  the  degree 
of  B.S.  in  Chemistry  to  be  conferred  for  satisfactory 
completion  of  the  work. 

On  account  of  the  peculiarly  intimate  relation  exist- 
ing between  chemistry  and  the  work  of  all  the  Colleges 
and  Schools  comprising  the  University,  except  that  of 
the  Law  School,  the  Director  of  the  Chemical  Laboratory 
has  always  been  responsible  directly  to  the  Board  of 
Regents  for  the  teaching  of  chemistry  for  the  entire 
University  and  for  the  needs  of  the  Chemical  Laboratory. 

In  1870  Dr.  Silas  H.  Douglas  was  appointed  first 
Director  of  the  Chemical  Laboratory,  his  full  title  being 
"Professor  of  Chemistry  and  Director  of  the  Chemical 
Laboratory,"  which  latter  position  he  held  until  1877. 
at  which  time  his  title  was  "Professor  of  Metallurgy  and 
Chemical  Technology  and  Director  of  the  Chemical 
Laboratory."  Although  in  1880  the  Laboratory  of  Gen- 
eral Chemistry  was  separately  organized  from  those  of 
Analytical,  Organic  and  Applied  Chemistry,  neither  of 
the  responsible  heads  of  the  Laboratories  had  the  title 
of  Director  until  1884  when  the  title  of  Dr.  A.  B.  Pres- 
cott  was  made  '"Director  of  the  Chemical  Laboratory 
and  Professor  of  Organic  and  Applied  Chemistry  and 
Pharmacy."  The  following  year  this  was  changed  to 
"Director  of  the  Chemical  Laboratory,  Professor  of 
Organic  and  Applied  Chemistry  and  Pharmacy,  and 
Dean  of  the  School  of  Pharmacy."  At  the  end  of  his 
administration  in  1905  Dr.  Prescott's  title  was  "Director 
of  the  Chemical  Laboratory,  Professor  of  Organic 
Chemistry  and  Dean  of  the  School  of  Pharmacy.  In 
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1891  Dr.  P.  C.  Freer,  previously  Professor  of  General 
Chemistry,  was  appointed  Professor  of  General  Chem- 
istry and  Director  of  the  Laboratory  of  General  Chem- 
istry, which  title  he  held  until  his  resignation  in  1904. 

In  1905  the  separation  of  the  administrative  control 
of  the  College  of  Pharmacy  from  that  of  the  Depart- 
ment of  Chemistry  was  indicated  by  the  appointment  of 
an  independent  dean  for  the  College  of  Pharmacy;  the 
title  of  the  successor  to  Dr.  Prescott  was  then  made 
"Director  of  the  Chemical  Laboratory  and  Professor  of 
Chemical  Engineering  and  Analytical  Chemistry."  In 
1914,  upon  his  resignation  of  the  Professorship  of  Chem- 
ical Engineering,  the  title  of  the  Director  was  changed  to 
"Professor  of  Chemistry  and  Director  of  the  Chemical 
Laboratory." 

Since  the  opening  of  the  original  Chemical  Labora- 
tory in  this  University  there  have  appeared  746  articles 
published  by  members  of  the  teaching  staff  during  the 
years  when  they  were  connected  with  the  Chemical 
Laboratory.  Of  these,  401  are  original  contributions  to 
the  science  of  chemistry,  while  345  are  other  publications 
dealing  with  pure  chemistry,  pharmacy  or  chemical  engi- 
neering. Of  the  original  contributions  about  three- 
fourths  have  appeared  during  the  last  twenty-five  years. 
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SILAS  HAMILTON  DOUGLAS,  M.A.,  M.D.,     1844      i8?7 
Professor  of  Metallurgy  and  Chemical  Tech- 
nology and  Director  of  the  Chemical  Labora- 
tory. 

ALFRED  DUBOIS,  M.A.,  1857    1867 

Assistant  Professor  of  Chemistry. 

ALBERT  BENJAMIN  PRESCOTT, 

M.D.,  LL.D.,  1865      1905 

Director  of  the  Chemical  Laboratory,  Pro- 
fessor of  Organic  Chemistry,  and  Dean  of 
the  vSchool  of  Pharmacy. 

PRESTON  BENJAMIN  ROSE,  M.A.,  M.D.,     1866      1875 
Assistant  in  Chemistry. 

OTIS  COE  JOHNSON,  Pn.C,  A.M.,  1875      1912 

Professor  Emeritus  of  Chemistry. 

JOHN   WILLIAMS   LANGLEY,   S.B.,   M.D.,     1875      1889 
Professor  of  General  Chemistry  and  Metal- 
lurgy. 

SAMUEL  TOWNSEND  DOUGLAS  II, 

PH.B.,  PH.C.,  1875       1878 

Assistant  in  Quantitative  Analysis. 

VICTOR  CLARENCE  VAUGHAtf, 

PH.D.,  M.D.,  1876      1903 

Professor  of  Hygiene  and  Physiological 
Chemistry,  Director  of  the  Hygienic  Labora- 
tory, and  Dean  of  the  Department  of  Med- 
icine and  Surgery. 


"2Q  History,  Chemical  Laboratory 

Year  of  Year  of 

Appointment  Appoint-     Termi- 

N  umber  ment     nation 

9    BYRON  WILLIAM  CHEEVER,  A.M.,  M.D.,     1878      1888 
Acting  Professor  of  Metallurgy. 

10  DOUGLAS  ARAD  JOY,  E.M..  M.D.,  1879      1881 

Assistant  in  General  Chemistry. 

11  THEODORE  JOHX  WRAMPELMEIER, 

P.H.C.,  A.B.,  1881       1886 

Assistant    Professor    of    Organic    Chemistry 
and  Pharmacy. 

12  ALVISO  BURDETT  STEVENS, 

P.H.C.,  PH.D.,  1886 

Professor  of  Pharmacy  and  Secretary  of  the 
College  of  Pharmacy. 

13  FREDERICK  GEORGE  NOW,  Sc.D.,  M.D.,    1887      1903 

Professor  of  Bacteriology. 

14  DAVID  HENRY  BROWNE,  Pn.B.,  1888      1889 

Instructor  in  Quantitative  Analysis. 

15  PAUL  CASPAR  FREER,  PH.D.,  M.D.,  1889      1904 

Professor  of  General  Chemistry  and  Director 
of  the  Laboratory  of  General  Chemistry. 

1 6  CHARLES  KINO'McGEE,  A.B..  1889      1891 

Instructor  in  General  Chemistry. 

17  GEORGE  WALTON  WHYTE,  ~B.S.,  1889      1890 

Instructor  in  Metallurgy  and  Assaying. 

iS    FRANK  CLEMES  SMITH,  B.S..    "  1889      1890 

Instructor  in  Quantitative  Analysis. 

TO  EDWARD  DEMILLE  CAMPBELL. 

B.S.,  (Cm-M.)  1890 

Professor  of  Chemistry  and  Director  of  the 
Chemical  Laboratory. 

20  GEORGE  OSWIN  HIGLEY.  M.S.,  PH.D.,  1891       1905 

Instructor  in  General  Chemistry. 

21  DAVID  MARTIN  LICHTY,  PH.D.,  1891 

Associate  Professor  of  General  Chemistry. 

22  JULIUS  OTTO  SCHLOTTERBECK, 

PH.C.,  PH.D.,  1892 

Professor    of    Pharmacognosy    and    Botany, 
and  Dean  of  the  College  of  Pharmacy. 

23  MOSES  GOMBERG,  Sc.D.,  1893 

Professor  of  Organic  Chemistry. 

24  WILLIAM  FRANKLIN  EDWARDS,  B.S.,        1893      1895 

Instructor    in    Organic    Chemistry    and    Ac- 
countant in  the  Chemical  Laboratory. 
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25  PERRY  FOX  TROWBRIDGE,  Pn.B-.,  1895      1901 

Instructor    in    Organic    Chemistry    and    Ac- 
countant in  the  Chemical  Laboratory. 

26  PENOYER  LEVI  SHERMAN,  PH.D.,  1896      1899 

Instructor  in  General  Chemistry. 

27  DAVID  LAKE  DA  VOL,  Pn.C.,  1896      1897 

Instructor  in  Organic  Chemistry. 

28  ARTHUR  LACHMAN,  PH.D.,  1896      1897 

Instructor  in  General  Chemistry. 

29  ALFRED  HOLMES  WHITE,  A.B,  B.S.,  1897 

Professor  of  Chemical  Engineering. 

30  SAMUEL   LAWRENCE   BIGELOW,   PH.D.,    1898 

Professor    of    General    and    Physical    Chem- 
istry. 

31  ARCHIBALD  CAMPBELL,  Pn.M.,  1898      1899 

Instructor    in    Organic    Chemistry    and    Ac- 
countant in  the  Chemical  Laboratory. 

32  GEORGE  AUGUSTUS   HULETT,   PH.D.          1899      1905, 

Assistant    Professor    in    Physical    Chemistry. 

33  EUGENE  CORNELIUS  SULLIVAN,  PH.D.,    1899      1903 

Instructor  in  Analytical  Chemistry. 

34  FREDERICK  LEVY  DUNLAP,  Sc.D.,  1900      1907 

Assistant  Professor  of  Analytical  Chemistry. 

35  ALPHONSO  MORTON  CLOVER,  PH.D.,        1901       1904 

Instructor  in  General  Chemistry. 

36  WILLIAM  GABB  SMEATON/A.B.,  1902 

Assistant  Professor  of  General  Chemistry. 

37  WALTER  HENRY  BLOME,  B.S.,  1903      1905 

Acting  Instructor  in  Pharmacy. 

38  WILLIAM  JAY  HALE,  PH.D.,  1904 

Associate  Professor  of  General  Chemistry. 

29    RUBEN  WILFRED  BALCOM,  PH.D.,  1905      1907 

Instructor  in  Analytical  Chemistry. 

40  SAMUEL  COLVILLE  LIND,  PH'D.,  1905      1915. 

Assistant  Professor  of  General  and  Physical 
Chemistry. 

41  HOBART  KURD  WILLARD,  PH.D.,  1905 

Assistant  Professor  of  Analytical  Chemistry 

42  KARL  WTLHELMI  ZIMMERSCHIED,  M.S.,     1905      1911 

Instructor  in  Chemical  Engineering. 

43  LEE  HOLT  CONE,  PH.D.,  1906 

Associate  Professor  of  Organic  Chemistry. 
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Appointment  Appoint-     Termi- 

Number  ment     nation 

44  ROBERT  JOHN  CARNEY,  A.B..  1907 

Instructor  in  Analytical  Chemistry. 

45  HARRY  NEWTON  COLE,  A.B.,  B.S.,  1907 

Instructor  in  Analytical  Chemistry. 

46  FERN  L.  SHANNON,  PH.D.,  B.S.    (PHAR.),     1909       1911 

Instructor  in  Pharmacy. 

47  ELMER  EDWIN  WAKE,  B.S.  (CH.E.),  1909 

Professor  of  Chemical  Engineering. 

.jcS     FLOYD  EARL  BARTELL,  PH.D.,  1910 

Instructor  in  General  and  Physical  Chemistry. 

49  RICHARD  CHACE  TOLMAN,  PH.D.,  1910      1911 

Instructor  in  Physical  Chemistr}^. 

50  BERTRAND   GRUNWALD,    (DiPL.Exc.),  1911       1912 

Instructor  in  Chemical  Engineering. 

51  JAMES  ELMER  HARRIS,  PH.D.,  1911 

Instructor    in    General    and    Physical    Chem- 
istry. 

52  WINFIELD  SCOTT  HUBBARD,  PH.!).,  1911       1914 

Instructor  in  Pharmacy  and  Acting  Secretary 
of  the  School  of  Pharmacy. 

53  ROY  KENNETH  Me  ALPINE,  A.B.,  1911 

Instructor  in  Analytical  Chemistry. 

54  ALBERT  EASTON  WHITE.  A.B.,  1911 

Assistant  Professor  of  Chemical  Engineering. 

55  WALTER  LUCIUS   BADGER,  A.B.,  M.S.,        1912 

Assistant  Professor  of  Chemical  Engineering. 

56  JOSEPH    STANLEY   LAIRD,   PH.D.,  1912 

Instructor  in   Chemical   Engineering. 

57  JOHN  DA VI SON  RUE,  A.M.,  1913 

Assistant  Professor  of  Chemical  Engineering. 

58  LOUIS  THEODORE  ANDEREGG,  A.M.,          1913      1915 

Acting  Instructor  in  General  Chemistry. 
W    CLIFFORD  CONKLIN  GLOVER, 

PH.C.,  M.S.,  1914 

Instructor  in  Pharmacy. 

60  ALFRED    LYNN    FERGUSON,    PH.D.,  1915 

Instructor  in  General  and  Physical  Chemistry. 

61  CLIFFORD  CYRILL  MELOCFIE,  PH.D.,  1915 

Instructor  in  Analytical  Chemistry. 


BIBLIOGRAPHY. 

A  double-column  system  has  been  introduced  in  the 
classification  of  the  bibliographies  of  the  members  of 
the  several  departments.  The  names  are  given  alpha- 
betically. 

Publications  which  present  new  data  or  new  inter- 
pretations of  earlier  data  are  looked  upon  as  original  in 
their  scope,  and  are  grouped  together  on  the  left  hand 
side  of  each  page  under  the  heading  "Original  Contribu- 
tions." Publications  which  present  merely  analytical 
records  and  make  no  claims  to  originality  in  the  methods 
of  obtaining  these  records,  even  though  the  manner  of 
presentation  is  new,  are  grouped  together  on  the  right 
hand  side  of  each  page  under  the  heading  "Other  Publi- 
cations." 

In  this  latter  category  we  may  look  for  text  books, 
addresses  before  scientific  societies,  popular  articles  and 
scientific  discussions  of  various  problems.  Book-reviews 
properly  fall  under  this  head  and  accordingly  may  be 
found  here  as  complete  as  it  is  possible  to  make  them. 
In  short  the  right  hand  column  may  be  interpreted  as 
showing  the  various  activities  of  the  members  of  the 
several  departments  outside  of  their  researches  proper. 
Each  edition  of  a  book  must  necessarily  be  given  a  sepa- 
rate entry,  excepting  wherein  it  is  known  to  have  re- 
ceived no  further  elaboration  on  the  part  of  the  author 
or  authors ;  in  such  cases  dates  of  re-printing  are  given 
under  the  titles  at  the  last  revision.  Publications  that  lie 
entirely  outside  the  realms  of  scientific  work  are  not 
included;  these,  however,  are  but  few. 

In  many  cases,  especially  in  earlier  years,  the  sam? 
article  is  found  to  appear  in  several  journals.  Often- 
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times  an  article  has  been  re-written  and  given  another 
title.  These  articles  of  the  same  general  context  appear 
here  under  a  single  title  (the  first  in  point  of  date)  and 
a  number  of  citations  to  other  journals  in  which  they 
occur,  either  in  the  original  or  .translated  tongue,  are 
merely  added  below.  In  this  manner  every  publication 
cannot  be  numbered  but  only  those  which  deal  with  new 
subjects  or  further  elaborations  of  older  subjects.  As  a 
matter  of  fact  the  right  hand  column  contains  so  much 
oftentimes  of  minor  or  possibly  local  significance  that  it 
becomes  difficult  to  classify  by  context.  The  result  is 
that  all  or  nearly  all  articles  in  this  column  are  given  each 
an  individual  entry,  but  without  numbering.  In  the  left 
hand  column,  however,  the  subject  matter  is  clearly  recog- 
nizable and  articles  of  the  same  general  context,  unless 
they  present  further  data,  are  classified  together  and 
given  a  single  entry,  as  previously  stated.  These  entries 
are  numbered  and  stand  correctly  as  an  index  of  the 
original  contributions  to  science.  The  two  columns  are 
presented  in  parallel  chronological  order. 

Further,  in  order  to  avoid  counting  the  same  publi- 
cation twice,  when  perchance  it  is  the  work  of  two  mem- 
bers of  the  staff,  it  is  given  a  number  only  under  the 
work  of  its  first-named  author.  If  the  first-named  author 
is  not  of  the  staff  at  this  University  it  naturally  must  be 
numbered  under  the  work  of  the  second-named  author. 
Mention  of  a  first-named  author  is  made  under  the  cap- 
tion "In  collaboration  with"  and  placed  in  parentheses 
just  before  an  entry  for  a  second-named  author;  the 
names  of  second-  or  third-named  authors  collaborating 
with  a  first-named  author  are  given  of  course  in  the 
entries  for  the  latter,  but  only  under  the  caption  "\vith" 
and  placed  in  parentheses  directly  after  the  title  of 
article. 

In  order  that  the  bibliography  of  each  of  the  present 
members  of  the  several  departments  may  be  made  as 
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complete  as  possible,  the  work  of  each  member,  previous 
to  his  appointment  at  the  University  of  Michigan,  is  given 
in  italics  at  the  beginning  of  -his  bibliography. 

This  bibliography  includes  all  titles  up  to  January  i, 
1916.  The  abbreviations  adopted  for  the  publications  of 
the  American  Chemical  Society  are  followed  wherever 
possible. 
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Walter  L.  Badger 
1912 — 

ORIGINAL  OTHER 

CONTRIBUTIONS  PUBLICATIONS 

Contribution  from  the  Uni- 
versity of  Minnesota. 

(In  collaboration  zvith  F.  C. 
Frary.} 

The  Preparation  of  Calcium. 

Trans.  Am.  Electro.  Chem. 
Soc.  16,  185-195  (1909). 

Contribution  from  the  Bu- 
reau of  Standards,  Washing- 
ton, D.  C. 

(In  collaboration  with  W.  F. 
Hillebrand.) 

Errors  in  the  Determination 
of  Moisture  in  Coal. 

Trans.  Eighth  International 
Congress  Applied  Chem.  10, 
187-194  (Sept,  1912). 
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Floyd  E.  Bartell 
1910 — 

ORIGINAL  OTHER 

CONTRIBUTIONS  PUBLICATIONS 

(In  collaboration  with  S. 
Lawrence  Bigelow.) 

The  Sice  of  the  Pores  in 
Porcelain,  and  Osuiotic  Effects. 
See  S.  L.  Bigelow  No.  6 
(1909). 

1.  THE  PERMEABILITY  OF  PORCE- 
LAIN AND  COPPER  FERROCYAN- 
n»E  MEMBRANES. 

J.  Physic.  Chem.  15,  659-674 
(Oct.  IQII). 

2.  PORE  DIAMETERS  OF  OSMOTIC 
MEMBRANES. 

J.    Physic.    Oh  em.     16,    318- 
335   (Apr.  1912). 
Numbers   i   and  2:   Doctor's 
Dissertation,    University    of 
Michigan  1910. 

3.  NEGATIVE  OSMOSE. 

J.  Am.   Oh  em.   Soc.  36,  646- 
656   (Apr.  1914). 
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S.  Lawrence  Bigelow 
1898— 

ORIGINAL 
CONTRIBUTIONS 


Katalytische  Wirkungen  auf 
die  Gescwindigkeit  der  Oxyda- 
tion  des  Natriumsulfits  durch 
den  Sauerstoff  der  Luft. 

Inaugural  Dissertation.  Uni- 
versity of  Leipsic. 

Z.  physik.  Chem.  26,  493-532 
(July,  1898). 


OTHER 
PUBLICATIONS 


:.  A  SIMPLIFICATION  OF  BECK- 
MANN'S  BOILING-POINT  AP- 
PARATUS. 

Am.    Chem.    J.    22,    280-287 
(Oct.  1899). 


2.  ON     THE     PASSAGE     OF     A 
DIRECT    CURRENT    THROUGH 
AN  ELECTROLYTIC  CELL. 

J.   Physic.   Chem.  6,  603-628 
(Dec.  1902). 

3.  THE     INFLUENCE    OF     DIS- 
SOLVED GASES  ON  CONDUCTIV- 
ITY FOR  A  DIRECT  CURRENT. 
J.  Physic.  Chem.  7,  327-34? 
(May  1903). 


(Review  of)  DIE  ERHAL- 
TUNG  DER  ARBEIT,  by  Richard 
Heger. 

Hanover:  1896. 

J.  Physic.  Chem.  3,  108-109 
(Feb.  1899). 

(Review  of)  PHYSICAL 
CHEMISTRY  FOR  BEGINNERS,  by 
Ch.  van  Deventer. 

Trans,  by  B.  B.  Boltwood. 
New  York:  John  Wiley  & 
Sons  1809. 

J.  Physic.  Chem.  3,  338  (May 
1899). 


(Remarks  in  the  Discussion 
of)  THE  ELECTROLYSIS  OF 
WATER. 

Trams.  Am.  Electrochem, 
Soc.  3,  122-123  (1903)- 

THE  GROWTH  AND  FUNCTION 
OF  THE  MODERN  LABORATORY. 
(Address  at  Dedication  of 
Palmer  Hall  Colorado  College, 
Feb.  22,  1904). 

Science  n.  s.  19,  641-650 
(Apr.  1904). 
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S.  Lawrence  Bigelow 
1898— 

ORIGINAL  OTHER 

CONTRIBUTIONS  PUBLICATIONS 

(Review  of)  LABORATORY 
EXERCISES  TN  PHYSICAL  CHEM- 
ISTRY, by  Frederick  H.  Getman. 
New  York :  John  Wiley  & 
Sons,  1904. 

J.  Am.  Chem.  Soc.  26,  1180- 
1181  (Sept.  1904). 

A  SYNOPSIS  OF  A  COURSE  OF 
LECTURES  IN  GENERAL  CHEM- 
ISTRY PUT  IN  THE  FORM  OF 
QUESTIONS.  Ann  Arbor : 
George  Wahr  (Jan.  1905).  pp. 
AS- 

A  SYNOPSIS  OF  A  COURSE  OF 
LECTURES  IN  GENERAL  CHEM- 
ISTRY PUT  IN  THE  FORM  OF 
QUESTIONS.  Second  Edition, 
Ann  Arbor:  George  Wahr, 
(Dec.  1905).  pp.  104. 

ARE  THE  ELEMENTS  TRANS- 
MUTABLE,  THE  ATOMS  DIVISIBLE 
AND  FORMS  OF  MATTER  BUT 
MODES  OF  MOTION?  Pop.  Sci. 
Monthly  69,  38-51  (July  1906). 

Also  in  Pnoc.  Mich.  School- 
masters' Club,  1906.  p.  81-94. 

(Review  of)  GENERAL  INOR- 
GANIC CHEMISTRY,  by  Alex- 
ander Smith.  New  York  :  The 
Century  Co.,  1906.  J.  Am. 
Chem.  Soc.  28,  1081-1084  (Aug. 
1906). 

(Review  of)  ZUR  ERKENNT- 
NTS  DER  KOLLOIDE,  by  Richard 
Zeigmondy. 

Science,  n.  s.  24,  372-374 
(Sept.  1906). 
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1898— 

ORIGINAL  OTHER 

CONTRIBUTIONS  PUBLICATIONS 


4.  COLLODION    MEMBRANES. 
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3.  THE   EXISTENCE   OF   HYDRO- 
GEN TETROXIDE. 
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(1904). 

(In  collaboration  with  M. 
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UEBER      TRI  PH  EN  YL  METHYL. 
(XIX  Mitteilung.) 
Zur  Kenntniss  der  Chinocar- 
boniumsalze. 

(Experimental  work  in  part 
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TION. 

Mich.  Univ.  Med.  Jour,  i, 
193-204  (June  1870). 
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SALTS  OF  DIBASIC  ACIDS  ox 
ANIUNE  HYDROCHLORIDE, 
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mour.) 
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ON  PHTHALIC  ANHYDRIDE. 
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A  TEXT-BOOK  OF  GENERAL 
DESCRIPTIVE  CHEMISTRY. 

Ann  Arbor:  Inland  Press, 
1892.  pp.  500. 
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TONS. — UEBER  DIE  EINWIRK- 
UNG     VON     CHLORKOHLEN- 
SAEUREAETHYLESTER        AUF 
NATRIUM  ACETON. 

Ann.  283,  380-391    (1894). 
Also  in  Am.   Chem.  J.    17, 
1-18  (Jan.  1895). 

12.  ON  THE  ACTION  OF  SODIUM 
ON  THE  ESTERS  OF  ACONITIC 
AND    CITRIC    ACIDS.     (Pre- 
liminary  Notice. 

Am.     Chem.    J.     17,    31-33 
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T.  Am.  Chem.  Soc.  31,  868- 
885  (Aug.  1909). 


(Review  of)  CALCULATIONS 
OF  GENERAL  CHEMISTRY,  by 
William  J.  Hale.  New  York: 
D.  Van  Nostrand  &  Ct).,  1909. 

Mich.  Alumnus  16,  254  (Feb. 
1910). 

THEORIES  OF  SOLUTION. 
J.       Mich.       Schoolmasters' 
Club  45,  39-44  (1910). 
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Samuel  C.  Lincl 
I905—I9I5 

ORIGINAL  OTHER 

CONTRIBUTIONS  PUBLICATIONS 

3.  (During  Leave  of  Absence.) 

Contribution  from  the  Lab- 
oratory of  Mme.  Curie. 
SUK      QUELQTTES  EFFETS 
CHIMIQUES      DES  RAYONS 
DU  RADIUM. 

Le  Radium  8,  289-292 
(Aug.  1911). 

4.  (During  Leave  of  Absence.) 

Contribution  from  the 
Radium  Institute  of  Vien- 
na. 

OZONISIERUNG     DES     SAUER- 

STOFEES       DURCH       d-STRAH- 

LEN. 

Sitx.ung-sberichte  d.  K.  Aka- 

demie  d.  Wissenschaften  in 

Wien.         Mathem.-Naturw. 

Klasse:  Bd.  CXX.  Abt.  ITa. 

1709-1724  (Dec.  1911). 

Monats.  33,  295-310  (1912). 

Am.    Chem.    J.    47,    397-415 

(May  1912). 

Correction     to     the     latter 

Am.    Chem.    J.   49,   405-406 

(May    1913).  . 

Appears  also,  in  part,  in  Le 

Radium    9.    104-106     (Mar. 

1912). 

5.  GASEOUS  TONS  AND  CHEM- 
ICAL ACTIVITY. 

Trans.  Am.  Electrochem. 
Soc.  21,  177-184  (1912). 

6.  ON    THE    NATURE    OF    THE 
CHEMICAL  ACTION  PRODUC- 
ED BY  Cl-PARTICL^S   AND  THE 

PROBABLE  ROLE  PLAYED  BY 

TONS. 

T.    Phvsik.    Chem.  .16,    564- 

613   (Oct.  1912). 
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Samuel  C.  Lind 


1905—1915 


ORIGINAL 
CONTRIBUTIONS 


OTHER 
PUBLICATIONS 


Appears  also,  in  part,  in  Le 
Radium  9,  426-431  (1912). 
Note  to  the  latter  Le  Rad- 
ium 10,  174  (May  1913). 

7.  THE    TRANSFORMATION    OF 
RADIANT    INTO     CHEMICAL 
ENERGY. 

Trans.     Am.     Electrochem. 
Soc.  24,  339-349  (1913)- 
Appears  also,  in  part,  in  Le 
Radium  n,  108-111   (1914). 

8.  DER     EXPERIMEN  TELLE 

NACHWEIS  DER  GUELTIGKEIT 

DES   FARADAYSCHEN   GESET- 
ZES    BEI    GASREAKTIONEN. 
Z.    Physik.   Chem.   84,   759- 
761   (Oct.  1913). 


DURING  LEAVE  OF  ABSENCE. 
1913-1915. 


9.  Contribution  from  the  U.  S. 
Bureau  of  Mines. 
THE  RADIUM  :  URANIUM 
RATIO  IN  CARNOTITES. 
(With  C.  F.  Whittemore.) 
Publication  Bureau  of 
Mines,  Mineral  Technol- 
ogy 6,  Technical  Paper  88, 
1915- 

T.    Am.    Chem.    Soc.    2066- 

2082   (Oct.  1914). 

10.  PRACTICAL     METHODS     FOR 

THE      DETERMINATION      OF 

RADIUM.    I.   INTERCHANGE- 

'  ABLE  ELECTROSCOPE  AND  ITS 

USE. 

J.  Ind.  Eng.  Chem.  7,  406- 

410  (May  1915). 

Chem.    News    no,    218-219 

and     228-231     and     239-241 

(1914). 


(Review  of)  PHYSIKALISCHE 
CHEMIE  DER  HOMOGENEN  UND 
HETEROGENEN  GASREAKTIONEN 
UNTER  BESONDER  BERUECKSICH- 
TIGUNG  DER  STRAHLUNGS-  UND 
QUANTEN-LEHRE  SOWIE  DES 
NERNSTSCHEN  THEOREMS,  by 
Karl  Jellinek. 

Leipsic  :  S.  Hirzel,  1913. 

J.  Am.  Chem.  Soc.  36,  1060- 
1062  (May  1914). 
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Charles  K.  McGee 
1889—1891 

CONTRIBUTIONS  PUBLICATIONS 

ORIGINAL  OTHER 

(In  collaboration  with  John 
W.  Langley.) 

THE  SUBAQUEOUS  DISSOCIA- 
TION OF  CERTAIN  SALTS. 

Science  2,  288-289  (Aug. 
1883). 

See  J.  W.  Langley  No.  2. 
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Clifford  C.  Meloche 


CONTRIBUTIONS  PUBLICATIONS 

ORIGINAL  OTHER 

Contribution  from  the  Uni- 
versity of  Wisconsin. 

(In  collaboration  with  Vic- 
tor Lenher.) 

The  Influence  of  Lead  on 
the  Ferrocyanide  Titration  of 
Zinc. 

Proc.  Eighth  International 
Congress  of  Applied  Chemistry 
i,  279-284  (Sept.  1912}. 

J.  Am.  Chem.  Soc.  35,  134- 
138  (Feb.  1913). 

Contribution  from  the  Uni- 
versity of  Wisconsin. 

The  Derivatives  of  Perceric 
Oxide.  (First  Paper.} 

J.  Am.  Chem.  Soc.  37,  2338- 
2346  (Oct.  1915). 

Contribution  from  the  Uni- 
versity of  Wisconsin. 

The  Derivatives  of  Perceric 
Oxide.  (Second  Paper.) 

f.  Am.  Chem.  Soc.  37,  2645- 
2652  (Dec.  1915). 

This  and  the  preceding  ar- 
ticle bound  together  under  one 
cover  as  a  Doctor's  Disserta- 
tion. University  of  Wisconsin, 
1914- 
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Frederick 
1887- 

ORIGINAL 

CONTRIBUTIONS 

T.  UNDER  WHAT  CONDITIONS  is 
COCAINE  LIABLE  TO  CHANGE 
INTO  AMORPHOUS  ALKALOID? 
— Is  HYGRINE  A  DEFINITE 
COMPOUND? 

Proc.    Mich.    State    Pharm. 
Assoc.    5,    167-170    (1887). 
Pharm.  Era  I,  284-285  (Aug. 
1887). 
Pharm.    Rundschau    =;,    207- 

208  (Sept.   1887). 

2.  ElNTGE     HOEHERE     HoMOLOGE 

i>ES  COCA  INS. 

Pharm.    Rundschau    5,    208- 

209  (Sept.   1887). 

Proc.  Am.  Assoc.  Adv.  Sci- 
ence 36,  131-132   (1887). 
Am.    Chem.    J.    10,     145-148 
(Mar.   1888). 

3.  WHAT      is      STENOCARPINE? 
(GLEDITSCHINE.) 

Pharm.    Rundschau    5,    248- 
250  (Nov.  1887). 
Rep.    Mich.    State   Board   of 
Health  (1887).  p.  20-23 


G.  Novy* 
-1903 

OTHER 

PUBLICATIONS 

RECENT  PROGRESS  IN  CHEM- 
ISTRY. 

Pharm.  Era  I,  192-193  (May 
1887). 

WHAT  is  ICE  CREAM  POISON- 
ING? 

Pharm.  Rundschau  ;,  1=52- 
153  (July  1887). 

ANALYSES  OF  Two  MANGAN- 
ESE MINERAL  WATERS. 

T.  Analytical  Chem.  i,  385- 
387  (Oct.  1887). 

Proc.  Am.  Assoc.  Adv.  Sci- 
ence 36,  131  (1887). 

COCAINE  AND  ITS  DERIVA- 
TIVES. 

Detroit :  George  S.  Davis, 
1887.  pp.  viii  +  98. 

The  Same.  Second  Edition 
with  Appendix. 

Detroit:  George  S.  Davis. 
1890.  Now  Pub.  as  part  of 
"The  Pharmacologv  of  the 
Xewer  Materia  Medica,"  p. 
351-379  (Mar.  1890). 


THE  PROTEIDS  OF  THE  URINE, 
WITH  A  COMPARISON  OF  THE 
TESTS  FOR  ALBUMIN. 

Med.  News  53,  293-297 
(Sept.  1888). 

THE  HYGIENIC  INSTITUTE  AT 
BERLIN. 

Pharm.  Era  2,  426-427  (Nov. 
1888). 


*  This  bibliography  of  Dr.   F.   G.   Novy  includes  only  those  titles  bear- 
ing upon  physiological  chemistry  between  the  years  1887  and  1903. 
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Frederick  G.  Novy 
1887—1903 

ORIGINAL  OTHER 

CONTRIBUTIONS  PUBLICATIONS 

(In  collaboration  with  V.  CX 
Vaughan.) 

PTOMAINES  AND  LEUCO- 
MAINES,  OR  THE  PUTREFACTIVE" 
AND  PHYSIOLOGICAL  ALKALOIDS. 

Philadelphia:  Lea  Bros.  & 
Co.,  1888.  pp.  316. 

4.  THE  Toxic  PRODUCTS  OF  THE 
BACILLUS  OF  HOG  CHOLERA. 
Med.  News  57,  231-237 
(Sept.  1890). 


(In  collaboration  with  V.  C. 

Vaughan    and    C.    T.    Mc- 

Clintock.) 

THE  GERMICIDAL  PROPERTIES 

OF  NUCLEINS.    (1893.) 

See  V.  C.  Vaughan  No.  14. 


The  Same.  Second  Edition. 
Revised  and  Enlarged. 

(In  collaboration  with  V.  C. 
Vaughan.) 

PTOMAINES,  LEUCOMAINES, 
AND  BACTERIAL  PROTEIDS.  OR 
THE  CHEMICAL  FACTORS  IN  THE 
CAUSATION  OF  DISEASE. 

Philadelphia:  Lea  Bros.  & 
Co.,  1891.  pp.  391. 


5.  THE  IMMUNIZING  POWER  OF 

NUCLEOHISTON    AND    OF    HlS- 
TON. 

J.     Exp.     Med.     i,    693-716 
(1896). 


The  Same.  Third  Edition, 
Revised  and  Enlarged. 

(In  collaboration  with  V.  C. 
Vaughan.) 

PTOMAINES,  LEUCOMAINES, 
TOXINS,  AND  ANTITOXINS:  OR 
THE  CHEMICAL  FACTORS  IN  THE~ 
CAUSATION  OF  DISEASE. 

Philadelphia :  Lea  Bros.  & 
Co.,  1896.  pp.  604. 
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Frederick  G.  Novy 
1887—1903 

ORIGINAL  OTHER 

CONTRIBUTIONS  PUBLICATIONS 

•6.  NEUE    APPARATE    ZUM    FIL- 
TRIEREN    UND    ZUM    STERILI- 
SIEREN  DURCH  DAMPF. 
Centr.   Bakt.    Parasitenk  22, 
337-340    (1897). 


7.   (In  collaboration  with  C.  L. 
Bliss.) 

ACTION     OF     FORMALDEHYDE 
ON    ENZYMES   AND  ON    CER- 
TAIN PROTEIDS. 
T.      Exp.      Med.      4,      47-8o 
(1899). 


(In  collaboration  with  P.  C. 
Freer.) 

ON  THE  FORMATION,  DE- 
COMPOSITION AND  GERMICI- 
DAL  ACTION  OF  BENZOYLACE- 
TYL  AND  DlACETYL  PEROX- 
IDES. (Mar.  1902.) 
See  P.  C.  Freer  No.  25. 


(In  collaboration  with  P.  C. 
Freer.) 

ON  THE  ORGANIC  PEROXIDES. 
(A  Chapter  in  "Contribu- 
tions to  Medical  Research," 
dedicated  to  Dr.  V.  C. 
Vaughan,  1903.) 
See  P.  C.  Freer  No.  26. 


The  Same.  Fourth  Edition. 
Revised. 

(In  collaboration  with  V.  C. 
Vaughan.) 

CELLULAR  TOXINS,  OR  THE 
CHEMICAL  FACTORS  IN  THE 
CAUSATION  OF  DISEASE. 

Philadelphia  and  New  York: 
Lea  Bros.  &  Co.,  1902.  pp.  495. 

LABORATORY  WORK  IN  URINE 
ANALYSIS. 

Ann  Arbor :  George  Wahr, 
1892.  pp.  102. 

The  Same.  Second  Edition. 
Revised  and  Enlarged. 

LABORATORY  WORK  IN  PHYSI- 
OLOGICAL CHEMISTRY. 

Ann  Arbor :  George  Wahr, 
1898.  pp.  326. 


CELL  CHEMISTRY. 
Intercollegiate     Med. 
129-140  (Feb.  1898). 


J.     2, 
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A.  B.  Prescott 
1865—1905 


ORIGINAL 
CONTRIBUTIONS 


SIMPLE;  APPARATUS  FOR 
RAPID  VAPORIZATION  AT 
LIMITED  HEAT,  UNDER  RE- 
DUCED PRESSURE,  WITHOUT 
THE  USE  OF  A  PUMP. 
Chem.  News  20,  14-15  (Jan. 
1870). 


2.  ON    SULPHOPHENIC  ACID. 
Proc.    Am.    Pharm.    Assoc. 
19,  550-558  (1871). 


OTHER 

PUBLICATIONS 

THE  BLOW-PIPE  ASSAY. 
Eng.    Mining   J.   8,   360,    370 
and  386   (Dec.   1869). 

HYDRATE  OF  CHLORAL. 
Mich.    Univ.    Med.   J.    I,    51- 
54    (Mar.    1870). 

PHARMACEUTICAL  CHEM- 
ISTRY IN  ITS  RELATIONS  TO- 
MEDICAL  PRACTICE. 

Mich.  Univ.  Med  J.  i,  78- 
90  (Apr.  1870). 

CAN  UNCOMBINED  IODINE  BE 
OBTAINED  IN  SOLUTIONS,  COL- 
ORLESS? 

Mich.  Univ.  Med.  J.  i,  153- 
155  (May  1870). 

CHEMISTRY  OF  MUSCLE. 
Mich.  Univ.  Med.  J.   i,  327- 
336   (Aug.  1870). 

PHARMACEUTICAL  EDUCA- 
TION. 

Proc.  Am.  Pharm.  Assoc.  19, 
425-429  (1871). 

THE  CONTAMINATION  OF  POT- 
ABLE WATERS  BY  LEAD  AND 
ZINC. 

Mich.  Univ.  Med.  J.  2,  270- 
275  (July  1871). 

THE  CHEMICAL  INDUSTRIES 
OF  SCOTLAND  AND  ENGLAND. 
(A  letter  from  London.) 

Mich.  Univ.  Med.  J.  3,  452- 
463  (Sept.  1872). 

FRAGMENTS  OF  EARLY  CHEM- 
ISTRY. 

Mich.  Univ.  Med.  J.  3,  617- 
621  (Dec.  1872). 
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A.  B.  Prescott 
1865—1905 


ORIGINAL 
CONTRIBUTIONS 


OTHER 
PUBLICATIONS 

ANALYSIS  OF  GLACIAL  PHOS- 
PHORIC ACID  OF  COMMERCE. 

Proc.  Am.  Pharm.  Assoc.  20, 
259-260  (1872). 

(In  collaboration  with  Silas 
H.  Douglas.) 

QUALITATIVE  CHEMICAL 
ANALYSIS.  A  Guide  to  the 
Practical  Study  of  Chemistry 
and  in  the  Work  of  Analysis. 

Ann  Arbor,  1874.  (Private- 
ly printed  by  Tribune  Printing 
Co.,  Detroit,  pp.  259. 


3.  QUALITATIVE  SEPARATION 
OF  ARSENIC  FROM  ANTI- 
MONY, TIN,  COPPER,  BIS- 
MUTH AND  MERCURY  BY 
TTEATMENT  OF  THEIR  SUL- 
PHIDES WITH  STRONG  NI- 
TRIC ACID.  (With  Victor 
C.  Vaughan.) 

Am.      Chemist      6,      41-42 
(Aug.    1875). 


4.  COMPARATIVE  DETERMINA- 
TIONS OF  THE  SOLUBILITIES 
OF  ALKALOIDS  IN  CRYSTAL- 
LINE, AMORPHOUS,  AND 
NASCENT  CONDITIONS. 
Am.  Chemist  6,  84-85 
(Sept.  1875). 

Proc.     Am.     Assoc.     Adv. 
Science  24,  114-117   (1875). 


ANALYTICAL  AND  PHARMA- 
CEUTICAL NOTES  :  Purification 
of  Commercial  Gutta  Percha 
(With  George  E.  Willmarth)  ; 
Chemical  and  Microscopical 
Examination  of  Cotton  Root 
Bark  (With  Wm.  C.  Staehle)  ; 
Assay  of  Samples  of  Opium 
(With  J.  C.  Moss)  ;  and  Ex- 
amination of  Samples  of  Spir- 
it of  Nitrous  Ether  (With 
Oakley  Griggs). 

Am.  J.  Pharm.  47,  454-463 
(Oct.  1875). 

ANALYTICAL  AND  PHARMA- 
CEUTICAL NOTES  :  Examination 
of  the  Third  Alkaloid  in  Hy- 
drastis  Canadensis  (With 
John  C.  Burt)  ;  Proportion  of 
Morphia  in  Winslow's  Sooth- 
ing Syrup  (With  J.  H.  Sails)  ; 
Examination  of  Deposits  from 
Certain  Fluid  Extracts  (With 
C.  S.  Johnson). 

Am.  T.  Pharm.  47,  481-484 
(Nov.  1*875). 
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A.  B.  Prescott 

1865 — 1905 
ORIGINAL  OTHER 

CONTRIBUTIONS  PUBLICATIONS 

OUTLINES  OP  PROXIMATE  OR- 
GANIC ANALYSIS  FOR  THE  IDEN- 
TIFICATION, SEPARATION  AND 
QUANTITATIVE  DETERMINATION 
OF  THE  MORE  COMMONLY  Oc- 
CURING  ORGANIC  COMPOUNDS. 

New  York :  D.  Van  Nos- 
trand,  1875.  pp.  192. 

Reprinted  1877,  1882  and 
1894  as  of  Successive  Editions. 

Now  out  of  print. 

CHEMICAL  EXAMINATION  OF 
ALCOHOLIC  LIQUORS.  A  Man- 
ual of  the  Constituents  of  the 
Distilled  Spirits  and  Ferment- 
ed Liquors  of  Commerce,  and 
Their  Qualitative  and  Quanti- 
tative Determination. 

New  York:  D.  Van  Nos- 
trand,  1875.  pp.  108. 

Second  Edition  1880.  (A 
reprinting.  Now  out  of  print. 

ANALYTICAL  AND  PHARMA- 
CEUTICAL NOTES  :  The  Prepar- 
ation of  Potassium  Ferricyan- 
ide  from  Potassium  Ferrocy- 
anide  (With  J.  L.  Leist)  ;  Ex- 
amination of  Ten  Samples  of 
Sugar  and  Ten  of  Syrup 
(With  H.  A.  Tremain)  ;  Ex- 
amination of  Commercial 
Mineral  Acids  (With  O.  B. 
Dickinson)  ;  Analyses  of  Bis- 
muth Suhnitrate  and  Suh- 
carhonate  and  also  of  Metal- 
lic Bismuth  (With  N.  G.  O. 
Coad)  ;  Examination  of  Four 
Samples  of  Milk  (With  X.  G. 
O.  Coad). 

Am.  Chemist  6,  42-4^   (Aug. 
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A.  B.  Prescott 
1865—1905 

ORIGINAL  OTPIER 

CONTRIBUTIONS  PUBLICATIONS 

THE  AROMATIC  GROUP  IN 
THE  CHEMISTRY  OF  PLANTS. 

Proc.  Ann  Arbor  Scientific 
Assoc.  i,  49-69  (1875). 

Pharm.  J.  and  Trans.  (3)  7, 
144-146  and  164-166  and  182- 
183  (Aug.  1876). 


(In  collaboration  with  Silas 
H.  Douglas.) 

QUALITATIVE  CHEMICAL 
ANALYSIS. 

(Second  Edition,  revised.) 
New  York:  D.  Van  Nostrand, 
1876.  pp.  254. 


ANALYTICAL  AND  PHARMA- 
CEUTICAL NOTES:  Analysis  of 
Fifteen  Samples  of  Tea  (With 
J.  T.  Clark)  ;  Examination  of 
Coffee  (With  Chas.  H.  Eddy)  : 
Analysis  of  Nine  Samples  of 
Distilled  Spirits  (With  M.  U. 
Green)  ;  Analysis  of  Wines 
(With  Chas.  A.  Dingley)  ; 
Examination  of  Ten  Speci- 
mens of  Cider  (With  Louis  C. 
Fuller)  ;  Analysis  of  Five 
Samples  of  Chrome  Green  of 
Commerce  (With  S.  E.  Al- 
len) ;  Examination  of  Twenty- 
four  Specimens  of  Kerosene 
Oil  (With  W.  J.  Whitlark). 

Am.  Chemist  7,  44-48  (Aug. 
1876). 


A.  B.  Prescott 
1865—1905 

ORIGINAL  OTHER 

CONTRIBUTIONS  PUBLICATIONS 

ANALYTICAL  AND  PHARMA- 
CEUTICAL NOTES  :  Preparation 
of  Liquor  Ferri  Nitratis  (With 
F.  T.  Bower)  ;  Comparison  of 
Four  Processes  for  Morphio- 
metric  Assay  of  Opium  (With 
James  Lynn)  ;  Valuation  of 
Powdered  Ipecacuanha  Root 
and  Dover's  Powder  (With  T. 
M.  Stewart). 

Am.  J.  Pharm.  48,  356-360 
(Aug.  1876). 

Also  in  Peninsular  J.  Med- 
icine (n.s.)  i,  528-529  (Aug. 
1876). 


ANALYTICAL  AND  PHARMA- 
CEUTICAL NOTES  :  Examination 
of  the  Resinoids,-Podophyllin, 
Cimicifugin,  and  Hydrastin 
(With  L.  F.  Beach)  ;  Examin- 
ation of  the  Resinoids,-San- 
guinarin,  Leptandrin  and 
Aconitin  (With  J.  R.  Little)  ; 
Analysis  of  Eleven  Specimens 
of  the  Native  Sulphide  of 
Antimony  (With  Wm.  C. 
Sheffield)  ;  Valuation  of  Eight 
Samples  of  Precipitated  Sul- 
pher  (With  C.  W.  L.  Die- 
trich) ;  Analysis  of  Six  Nos- 
trums Sold  as  Ague  Cures 
(With  O.  L.  Churchill). 

Am.  J.  Pharm.  48,  385-392 
(Sept.  18/6). 

Also  in  Peninsular  J.  Med- 
icine (n.s.)  i,  683-687  (Oct. 
1876). 
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A.  B.  Prescott 
1865—1905 


ORIGINAL 
CONTRIBUTIONS 


, OTHER 
PUBLICATIONS 


NOTE  ON  FROEHDE'S  REAGENT 
AS  A  TEST  FOR  MORPHIA. 

Am.  J.  Pharm.  48,  59-64 
(Feb.  1876). 

ANALYTICAL  AND  PHARMA- 
CEUTICAL NOTES  :  Precipitations 
by  the  Phosphoric  Acids 
(With  J.  R.  Morgan). 

Am.  J.  Pharm.  48,  534-538 
(Dec.  1876). 

THE  MATERIAL  RESOURCES 
OF  LIFE. 

Pop.  Sci.  Monthly  n,  339- 
349  (July  18/7). 

ANALYTICAL  AND  PHARMA- 
CEUTICAL NOTES  :  Determina- 
tion of  Quinia  by  Means  of 
Potassium  Mercuric  Iodide 
and  also  by  Means  of  Phos- 
phomolybdic  Acid  (With  J.  J. 
Johnston  and  A.  S.  Lobb)  ; 
Examination  and  Study  of 
Commercial  Citrate  of  Iron 
and  Quinia  (With  W.  J.  Hol- 
loway)  ;  Examination  of  Sug- 
ars and  Syrups  (With  J.  S. 
Johnson  and  S.  E.  Parkhill)  ; 
A  Study  of  Husemann's  Test 
for  Morphia  (With  H.  S. 
Wyman)  ;  Examination  of 
Ground  Coffee  and  Coffee  Ex- 
tract (With  Miss  M.  E.  John- 

5.  THE  ACTION  OF  HYDRO-  son)  ;  Examination  of  Pro- 
CHLORIC  ACID  ON  THE  MET-  prietary  Remedies  for  Asthma 
ALLIC  SULPHATES.  (With  and  Catarrh,  Butter  Powders 


A.    L.     Young    and    G.    F. 

Dixon.) 

Chem.     News     36,     178-179 

(Oct.   1877). 


and    Other     Nostrums     (With 
W.  S.  Gates). 

Am.    T.    Pharm.    49,    481-495 
(Oct.  1877). 
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A.  B.  Prescott 
1865 — 1905 


ORIGINAL 
CONTRIBUTIONS 


6.  MORPHIOMETRIC    PROCESSES 
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